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TRADITIONS OF PRECOLUMBIAN EARTHQUAKES 

AND VOLCANIC ERUPTIONS IN WESTERN 

SOUTH AMERICA 

By ADOLPH F. BANDELIER 

The information contained in this paper is limited and fragmen- 
tary. Colombia, Ecuador, and Chile were necessarily included in 
the writer's documentary investigations, but as he did not visit these 
countries, what is said about them is incomplete. Nor can the sub- 
ject be treated from the standpoint of physiography, through lack of 
specific knowledge, hence the paper will be devoted to a record of the 
Indian traditions preserved from the time of the earliest Spanish 
occupancy or by modern investigators, with an attempt to determine 
in what degree they may be accepted as purely primitive lore. 

In Colombia, the most northerly country of South America on 
the Pacific coast, traditions regarding a mythical personage, or per- 
sonages, called Bochica, Nemquetheba, and Zuhe, in the Muysca 
or Chibcha idiom of Bogota, may possibly refer to violent seismic 
disturbances in precolumbian times. The Bishop of Panama, Lucas 
Fernandez Piedrahita (i), in his work published in 1688, states : 

" Of the Bochica, they refer in particular to many favors he conferred 
upon them, as to say, that through overflows of the river Funzha, in which 
the artifices of Huythaca played a part, the plain or level of Bogota had 
been flooded, and the waters so increased that the natives were compelled 
to settle on the tops of the highest mountains where they remained until 
Bochica came, and, striking a mountain range with a stick, opened an 
outlet for the waters, which forthwith left the level land, so that it became 
habitable as before, and the forces of the repressed waters in. damaging 
and breaking the rocks was so great that they formed the fall of Tequen- 
dama, so famous as one of the wonders of the world." (2) 

In his writings (3) Fray Pedro Simon antedated Piedrahita by 
about 44 years. He agrees with him on certain points, but attrib- 
utes the overflow of the plateau of Bogota to a deity which he 
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calls Chibchachum. In treating of the origin of the cult which the 
Muysca or Chibcha offered to the rainbow, calling it Cuchauiva, or 
Chuchauiva, he states (4) : 

"The foundation for these Indians to worship, with offerings, the 
rainbow Cuchauiva, was in this manner. They found this, their reason, 
on saying that, on account of certain deeds which they thought the God 
Chibchachum had done unto them, the Indian murmured against him, 
offending him secretly and openly. Chibchachum, angered by it, devised 
to punish them by overflowing their lands, for which purpose he created 
or brought over from other parts the two said rivers of Sopo and Tibito, 
through which the waters of the valley increased so much that the soil, as 
they say, taking no pains to absorb them, a great portion of it came to be 
flooded, as had not been the case before the two rivers entered the valley. ' ' 

In this stress the Indians appealed to Bochica, sacrificing to him, 
whereupon he appeared to them on a rainbow with a golden rod in 
his hand, promising relief. " And saying this, he thrust the rod 
toward Tequendama, cleaving the rock between which the river 
now flows ; but the rod being slender, it did not make an opening 
large enough for all the many waters that accumulate in winter, so 
that it still somewhat overflows. But after all the ground became 
free for planting and for the necessary sustenance [crops]." (5) 
Thenceforth they performed ceremonies whenever a rainbow ap- 
peared. 

Thus far Simon agrees in substance with Piedrahita, but that 
which follows was either unknown to or was overlooked by the 
latter. 

" Although filled with fear by what Chibchachum afterward gave them 
to understand — that many were to die when the rainbow would appear 
to them, on account of the punishment Bochica had inflicted upon him, 
[compelling him] to carry the whole earth and sustain it, whereas they 
say it previously rested on large timbers \_guayacanes\ . And this is the 
reason why now the earth trembles, which it did not before: That as it 
is heavy, when he shifts it from one shoulder to the other it moves, and 
all of it shakes." (6) 

The story about Bochica's opening the cleft of Tequendama 
would hardly deserve attention were it not for a remark by Hum- 
boldt, who visited and examined the site. He says : 
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" The river narrows much, close to the cataract itself, where the cleft, 
which seems to be the result of some earthquake, has only ten or twelve 
meters of width. " (7) 

If we place this observation of the great man of science beside 
the story of the cause of earthquakes as related by Fray Pedro 
Simon, in which Chibchachum is converted into a modern Atlas, the 
opening of the rent at Tequendama might be fancied as a beginning 
of seismic disturbances in Colombia. But unfortunately all these 
reputed Indian tales are open to grave objection from our present 
point of view. 

In the first place, the primitiveness of these stories is not yet 
established. Simon was born 38 and Piedrahita 82 years after the 
first meeting of Europeans with the natives of Bogota. The writings 
of Gonzalo Jimenez de Quesada (8) might possibly settle the ques- 
tion whether or not the Tequendama story is untainted aboriginal lore. 
The teachings of the Catholic church rapidly penetrated native 
lore, introducing not only biblical ideas, which the Indian remod- 
eled to suit their primitive notions, but even fragments of Greek 
mythology. The resemblance between the story of Atlas and that 
of Chibchachum supporting the earth and causing it to quiver is 
striking indeed. I am far from suggesting relationship, merely 
hinting at a possible infiltration into Indian lore after 1536, such as 
no doubt occurred among other and very remote Indian tribes. 

None of the general works on Spanish America in the sixteenth 
century, based on original material, mentions, so far as known, tra- 
ditions of the Chibchas, but this does not affect the possible authen- 
ticity of the tales in question. Oviedo, for instance, wrote his chap- 
ters on New Granada only a few years after the conquest, too early 
for obtaining reliable information on specific points not relating to 
military or administrative questions (9). Afterward, it seems, the 
earliest writings on Colombia were not or could not be consulted by 
the painstaking compilers of the century of the conquest. 

It should also not be forgotten that the above Indian stories, 
even if precolumbian originally, might have been " myths of obser- 
vation." Comparison of the remarkable cleft of Tequendama with 
the effects of earthquakes experienced elsewhere may have led to an 
explanatory tale in which the seismic forces became personified. 

AM. ANTH., N. S., 8 — 4 
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Transition from Colombia to Ecuador is through Pasto, situated 
near the confines of both countries. Of one of its well-known vol- 
canoes Pedro de Cieza relates, in 1 5 50, after having visited it in 
1539: 

" Farther on (south of Popayan) is a tall range ; on its summit is a vol- 
cano, from which sometimes much smoke arises and, in times past, accord- 
ing to what the natives say, it broke out once and threw out a great quan- 
tity of stones." (10) 

This evidently refers to some eruption previous to the arrival of 
the Spaniards, for, had it occurred subsequently, Cieza would have 
recorded the fact. The term "stones" refers to lapilli. 

The tale of giants having landed, in precolombian time, at Punta 
Santa Elena, west of Guayaquil, has been discussed in a paper pre- 
viously published in this journal, 1 and I return to the subject because 
of the report of Agustin de Zarate on the manner in which the 
story became confirmed in the eyes of the Spaniards, and for the 
reason that a somewhat different version of the tale has been ob- 
tained subsequent to its publication. 

Zarate, who was an administrative officer of high rank, went to 
Peru in 1543 (il). My translation of his statements not being 
literal, I give the original text in a note (12). He says : 

"Withal, what the Indians told about these giants was not fully be- 
lieved until, in the year 1543, when the captain Juan de Olmos, a native of 
Trujillo, was lieutenant governor at Puerto Viejo, he caused excavations 
to be made in the valley, having heard of these matters. They found 
ribs and bones so large that, if the heads had not appeared at the same 
time it would not have seemed credible [i. e., that the remains were] 
of human beings. And so, after the investigations were finished and the 
marks of the thunderbolts seen in the rocks, what the Indians said was 
held to be true ; and of the teeth found there, some were sent to various 
parts of Peru and found to measure, each, three fingers in width and four 
in length. ' ' 

There is hardly any doubt concerning the precolumbian origin 
of the tradition, for it cannot be a distorted account of the first ap- 
pearance of Spaniards on the coast of Ecuador in 1525 (13). 

1 American Anthropologist, vol. VII, 1905, p. 253 et seq. 
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The large human-like skulls dug up were those of mastodons, as 
Prof. H. F. Osborne of the American Museum of Natural History 
has informed me, judging from the close outward resemblance of the 
skull of the elephant with that of man. Hence the statement of 
Zarate has also the merit of being the earliest mention of fossil 
remains in Ecuador thus far known. Pedro Gutierrez de Santa 
Clara was a soldier of the same sort as Cieza, that is, he not only 
observed and inquired, but recorded his observations and the results 
of his investigations very carefully. He wrote what is now being 
published in five volumes, embodying a detailed account of the civil 
wars in Peru, from 1544 to 1548, of which he was an eye-witness, 
as well as much valuable material on the manners, customs, and 
traditions of the aborigines. He appears to have been an honest 
recorder, but, like Cieza, not a critical one — a consequence of the 
times. His version of the " giant " story is too long to be given 
here, except those parts that diverge from the texts of Cieza and 
Zarate ; and even then only in a condensed or synoptic form. 

Gutierrez places the arrival of the giants in the time of the Inca 
war-chief Tupac Yupanqui, that is, in the second half of the fifteenth 
century. They arrived on the coast of Ecuador in " barks or rafts 
of great size made of dry timber and canes, propelled by lateen sails, 
of triangular shape, and from the direction of the Moluccas or of 
the Straits of Magellan." They at once began their depredations. 
The natives threatened them with the power of the Incas, and they 
settled peaceably, out of fear of the great might the natives repre- 
sented the Inca to have (14). For the remainder of the tale Gut- 
ierrez is fairly in agreement with his predecessors. The immoral 
customs, the wells cut into the rock, the destruction of the monsters 
by some meteoric (or volcanic ?) phenomenon, are told in the same 
manner as by Zarate and Cieza. But he says also that Francisco 
Pizarro saw the gigantic bones of mastodons which were taken for 
those of human beings, and that similar ones were discovered in the 
valley of Trujillo in Peru (15). 

The approximate date of the arrival of the giants and the state- 
ment that Francisco Pizarro saw the large fossil remains throw sus- 
picion on the tales of Gutierrez. He went to Peru about 1543 
(certainly not before), and was probably misled by the statements of 
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persons who had already begun to "elaborate " the Indian tradition 
by additions and modifications. If the " giants " had arrived on the 
coast during the time of Yupanqui and had some intercourse with 
the Inca as Gutierrez asserts, it would have been preserved in Inca 
lore, which is or begins to be somewhat reliable only from the time 
of Tupac Yupanqui (16) ; and as to Pizarro having seen the fossil 
remains, it must be remembered that the latter were discovered in 
1 543, whereas Pizarro was killed at Lima two years before. The 
information Gutierrez purports to give is therefore of doubtful 
character. 

The authenticity of the giant tale as precolumbian Indian lore 
is beyond doubt (17), but its connection with volcanic phenomena is 
by no means certain. The " angel " descending from the skies in 
fiery garb and shooting fiery darts at the monsters would rather 
recall some meteorite of unusual size and brilliancy. It would be very 
unusual for fragments of a siderite to penetrate deeply into hard rock. 
The tradition might, therefore, though with less probability, be a dis- 
torted version of some volcanic display in the interior, but witnessed 
on the coast or having taken place on the coast itself. Of any such 
disturbance near Puerto Viejo I have as yet found no trace, unless 
the asphalt pools of Colonchen be a survival (18). Of the great vol- 
canoes in the interior of Ecuador, Tungurahua, Sangay, and the 
long extinct Chimborazo lie nearest to Cape Santa Elena, but it 
would be a matter of surprise, to say the least, if any solid material 
ejected by them had reached the foot of the coast range. Sangay, 
which is the most active at present, is somewhat more than 17,000 
feet in altitude and rises on the eastern declivity of the Andes (19). 
Tungurahua is active at intervals, and its elevation is a few hundred 
feet less than that of Sangay (20). Chimborazo is by far the tallest 
(20,500 feet) and also the nearest, lying in a direct line nearly 140 
miles from Cape San Lorenzo (21) ; but while the fact of its being 
an extinct volcano has been lately established (22), and ashes ejected 
by other mountains have drifted to much greater distances, incan- 
descent rock or lava is not known to have been thrown such a dis- 
tance as that from Chimborazo to Puerto Viejo. As to Tungurahua, 
it lies at least 160 miles inland, while Sangay is 200 miles from the 
coast. Unless geological investigation should reveal other evidences 
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of volcanic action than those now known, the luminous phenomenon 
connected with the extermination of the " giants " must be attributed 
to a large meteorite in precolumbian times (23). 

Cotopaxi, the loftiest of all active volcanoes in Ecuador (19,613 
feet, according to Whymper), had a violent outbreak in 1534 (24). 
But Cieza speaks of a volcano which, the Indians informed him, had 
a formidable eruption in precolumbian times. He says : 

" There is, on the right hand of this village of Mulahalo, a volcano 
or mouth of fire which the Indians say broke out anciently and threw up 
such a great quantity of stones and ashes that as far as the cataclysm ex- 
tended it destroyed a great portion of the villages." (25) 

Cotopaxi lies near Mulahalo, on Cieza's left as he traveled 
from Quito. On the right rises the peak of Illiniza, and the erup- 
tion might therefore have been from the latter. But Illiniza, which 
is 17,405 feet, according to Reiss and Stiibel (26), is not a volcano. 
The rock is volcanic, but no lava streams have been observed (27). 
The presumption, therefore, is that Cieza, confounding, as he did in 
another instance (28), right with left, really meant Cotopaxi. 

In a document of the sixteenth century, Chimborazo (until lately 
regarded as a bell-shaped upheaval of trachyte) is twice mentioned 
as a volcano, and the following interesting statement is added : 

" The Indians say the volcano of Chimborazo is the man, and the one 
of Tunguragua the woman, and that they communicate [have intercourse 
with each other] , Chimborazo going to see his wife and the wife her hus- 
band, and that they hold their meetings." (29) 

Of the present activity of Tungurahua there is ample proof, and 
the reported communication between the two mountains (a belief 
common to Indians inhabiting volcanic districts of Ecuador and 
Peru) alludes to eruptions of Chimborazo also, although at a 
period probably quite remote. 

Cayambe, another of the tallest Ecuadorian peaks now consid- 
ered extinct, is mentioned in 1582 as occasionally active : 

' ' There is, in the district of my corregimiento, a very high volcano 
and great, that always has snow on high, and sometimes light issues from 
an opening it has. It is called the volcano of Cayambe, from the village 
at its foot." (30) 
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The altitude of Cayambe is given by Whymper as 1 9, 1 86 feet (31). 

The Pichincha or Rucu-Pichincha, the volcano nearest to the city 
of Quito, is said by Velasco to have made its first eruption in 1540. 
" It was not known to be a volcano ; the Indians themselves ig- 
nored it ; that eruption must therefore be regarded as the first." 
(32) Velasco then says it took place " when the troops of Gon- 
zalo Pizarro were still in the country." (33) Gonzalo Pizarro, on his 
famous expedition to the cinnamon country, arrived at Quito De- 
cember 1, 1540, consequently the eruption must have occurred be- 
tween that date and May, 15 41 (34). In a subsequent passage 
Velasco says Gonzalo Pizarro was " at a great distance," and that 
the effects " were felt more where his troops were " than at 
Quito (35). 

But Velasco is not a very reliable authority. His main source 
seems to have been Gomara, who, while he never visited America, 
had at his command original documents and held intercourse with 
the most prominent explorers of the period as they returned to 
Spain. He treats of the occurrence in the following terms : 

" He [Gonzalo Pizarro] journeyed as far as Quixos, which is north 
of Quito [the direction toward the Atlantic, that is, east, is meant] , and 
the last country [to the east] Guayanacapa ruled over. . . . Being in 
that country the earth shook terribly ; more than sixty houses fell, and the 
earth opened in many places. There were many thunderbolts and much 
lightning, so that they wondered at it. There also fell much water, 
and it thundered heavily. " (36) 

It therefore seems that Velasco has so misconstrued the state- 
ments of his predecessor as to place a possible volcanic eruption 
that was felt chiefly far to the east of Quito, in the immediate 
vicinity of that settlement. 

Agustin de Zarate was well acquainted with Gonzalo Pizarro and 
had much intercourse with him immediately on his return to Peru 
(37). He tells substantially the same story as Gomara (38). 

While these two authors, who were not eye-witnesses of events 
in Ecuador, place the seat of the cataclysm at a considerable 
distance from the Pichincha, and make no mention of volcanic 
eruptions, neither Gonzalo Pizarro himself in his letter to the King 
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dated September 3, 1542 (39), nor Fray Gaspar de Carbajal in his 
narrative of the journey of Orellana (40), nor any other of the 
eye-witnesses who were examined under oath at various times 
during the sixteenth century (41), allude to the phenomena 
described by Zarate and Gomara. Pedro de Cieza writes of tor- 
rential rains and the sudden rise of rivers without mentioning earth- 
quakes ( 42 ). The account of the first eruption of Pichincha in 
1 540 seems therefore either to be due to a misunderstanding of the 
texts by Velasco or is an imaginary tale by that rather superficial 
writer. 

A document of about 1 571 describes the volcanoes around 
Quito in the following words : 

" The said city of Quito has around it some heights that are very tall 
and round, like wheat-stacks ; some of them are covered with snow during 
the whole year and throw out smoke day and night and sometimes great 
flames of fire, especially the one in the rear of Quito toward the Yumbos, 
three leagues from the said city [of Quito] . Ordinarily in some months 
of the year it throws up great quantities of smoke and ashes, making a 
great noise in the large caverns it has opened in the range. Sometimes 
the ashes it has emitted have covered the ground for twenty-five leagues 
around to more than a span in depth, and cloud the earth [cover the sky] 
by the thickness of the smoke and ashes that come out of the said vol- 
cano. Many times there issues so much water from it, when it breaks 
out, as to flood and burn the timber through which passes the water and 
stones coming from the volcano, which stones float on the water, giving 
out fire." (43) 

The volcano three leagues from Quito and toward Yumbos can 
be no other than the Pichincha ; and we gather from the document 
quoted that the mountain was in almost uninterrupted activity be- 
tween 1534 and 1 571. Had the eruption of 1540 been the first 
one known of that volcano, it would surely have been mentioned 
in one or another of the numerous Spanish reports of that period. 
It is therefore probable that Pichincha was already active in pre- 
columbian time, or at least before the conquest. 

Whymper alludes to "traditionary records" of eruptions of 
Cotocachi, but fails to give details (44). 

One of the most authentic traditions respecting volcanic phe- 
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nomena in Ecuador anterior to the first appearance of Spaniards is 
apparently that mentioned by Humboldt regarding the collapse of 
the summit of the Capac-urcu, commonly called "El Altar," in the 
early part of the sixteenth century. After eight years of decided 
activity, this peak, until then the tallest in Ecuador, collapsed, cov- 
ering vast expanses with ashes and pumice (45). This reduction in 
height must have amounted to more than 3,000 feet, since Reiss 
and Stubel (46) have determined the present attitude to be 17,730. 
This event is vaguely alluded to by Garcilasso de la Vega. 

That author, basing his information on the writings of Father 
Bias Valera, mentions violent earthquakes and volcanic disturb- 
ances in Ecuador which, according to Indian tradition, must have 
taken place between 1520 and 1530. "Besides this," he writes, 
" there occurred great earthquakes and quiverings of the soil, and 
although Peru is visited by these cataclysms, it was noticed that the 
earthquakes were more violent than the ordinary ones, and many 
high peaks crumbled." (47) 

We have, therefore, if not always positive evidence, at least sig- 
nificant indications of the precolumbian activity of the Ecuadorian 
volcanoes of Chimborazo, Cotocachi, Pichincha, Cotopaxi, Capac- 
urcu, Tungurahua, and Cayambe. Concerning Sangay we have no 
data, although it is not probable that its eruptions began at a recent 
period. Of Antisana a violent eruption is mentioned as having 
taken place about 1620 (48), while Gomara called it a "volcano" 

in 1553 (49)- 

It therefore seems that volcanic activity in Ecuador was stronger 

and eruptions more frequent in precolumbian times and in the six- 
teenth century than afterward, or at least since the seventeenth cen- 
tury. The really active volcanoes in Ecuador at present are Coto- 
paxi, Tungurahua, and Sangay. The decrease in activity appears 
also to have taken place chiefly in the north and west (50) — all 
provided, of course, that the Indian lore on which the inferences 
are based is reliable. I am fully aware of the weak points in In- 
dian traditionary information and of the obstacles to the establish- 
ment of its authenticity and originality (51). 

In regard to Peru it must be premised that, at the present time, 
there is but one active volcano, the Ubimas, in the department of 
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Arequipa, in extreme southern Peru (52). Misti, near the city of 
Arequipa, has fumaroles, and once or twice nearly every year a faint 
column of smoke rises above the crater. The frightful eruption 
of Ornate, a neighbor of the Ubinas, in 1600, is the only volcanic 
disturbance of magnitude that has taken place in Peru since the 
conquest (53). 

But so much cannot be said of earthquakes, the frequency and 
violence of which on the Peruvian coast and in certain sections of 
the mountains are well known. Earthquakes and earthquake waves 
occurred there long before the sixteenth century, a fact conceded 
by Garcilasso (54), asserted by Oliva in regard to the vicinity of 
Lima (55), and repeated by Montesinos about Cuzco. The latter city 
is noted for earthquakes (56), and if that which Montesinos records 
concerning such upheavals in prehistoric times is based on untainted 
Indian folklore, as he claims it is, that section must have experi- 
enced at least as great devastations through seismic disturbances in 
earlier times as those that have occurred since the advent of the 
Spaniards (57)- Indeed, it would even seem that, previous to the 
nineteenth century, earthquake shocks and tidal waves produced by 
earthquakes were more frequent and destructive than subsequently, 
but a comparison of data on their effect is not always reliable (58). 

The northern Peruvian Andes, so far as I know, show no present 
trace of volcanic activity, but there are traditions that point unmis- 
takably to eruptions in precolumbian times. 

The Descrpcion y Relacion de la Provinca de los Yauyos in 
central northern Peru, dated 1586, contains the following Indian 
tale, evidently primitive : 

" The said height of Pariacaca, which is the tallest of this range. 
. . . The Indians of this province relate a pleasing fable which they hold 
to be true. They say that the Yungas, their neighbors of the valley of 
Lima, entered this province making war, and peopled a village called 
to-day Lima, which I destroyed for [the sake of] the reduction then made, 
and that at the foot of this tall mountain of snow called Pariacaca they had 
an idol named Guallollo, to which they at certain times of the year sacri- 
ficed children and women. And that there appeared to them where this 
tall snowy peak is, an idol called Pariacaca, and it said to the Indians 
who made this sacrifice to the idol Guallollo which they worshiped : 
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' Do not sacrifice your wives and children ; worship me who does not ask 
for human blood, but that you offer to me blood of the sheep of the land, 
which they call llamas, with which I will be contented.' And that they 
had replied to him : ' If we do thus the Guallollo will kill us all.' And 
the Pariacaca answered : 'I will fight him and drive him off.' So for 
three days and nights the Pariacaca fought the Guallollo and defeated 
him, driving him off to the Andes, which are forests of the province of 
Xauxa. The Pariacaca became the tall peak and mountain of snow which 
it is to-day, and the Guallollo another mountain of fire. And they fought 
in this way : the Pariacaca threw so much water and hail that the 
Guallollo could not stand it, so he vanquished him and drove him to 
where he is, as told. And the much water he threw at him became the 
lake that to-day is called Pariacaca, [along] which is the royal road from 
Cuzco to Los Reyes. And to-day the Indians believe this and climb to 
the highest point of this snowy mountain to offer their sacrifices to the 
Pariacaca, by another name Yaro, of which they say it remained a snowy 
mountain since the said contest. ' ' (59) 

This tale was also reported in 1608 by Father Francisco Davila, 
the former priest of Huarochiri (60). Pariacaca is the name of a 
well-known and very lofty peak, perpetually snow-capped, in the inte- 
rior northeast of Lima. Its altitude, like that of most summits in 
northern and central Peru, is unknown (61). The Guallollo I have 
not yet been able to locate. 

The above bears every mark of primitive Indian tradition. It 
describes a phenomenon of considerable magnitude — the rise of a 
mountain through the subsidence of another, or, perhaps, the forma- 
tion of an eruptive cone. The document alludes to the form of the 
summit of Pariacaca also : 

Pariacaca, which is a height of snow that in its highest part makes 
what appears to be a saddle, and on the slopes to the west, as well as on 
the slopes to the east, on each side, it forms a lake of water from the 
quantity of snow it melts." (62) 

Whether these depressions might indicate the crumbling of an 
old crater, as in the case of Caruairazu in Ecuador (63), and the 
"Altar," is problematical. 

Information of a more positive nature is furnished by Indian 
tradition, corroborated by topographic and geologic testimony, on 
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a volcanic outbreak that took place, in precolumbian times, much 
farther south, in the department of Cuzco. About 1 2 miles north 
of the little town of Sicuani (the terminus of the Cuzco branch of 
the railroad from Arequipa to Bolivia) are well-preserved architec- 
tural remains of the Inca (64). At a short distance from these ruins 
toward the east terminates a well-defined lava flow that issued from 
a crater called Quimsa-pata (65). This volcano, which has shown 
no trace of activity in historic times, is indicated on Pentland's map 
(66). We visited Rajti, as the place is usually called by Indians, 
in August, 1 894. Its official name is San Pedro de Cacha. We 
saw Quimsa-pata, not from the west but from the south, distinctly 
as a cup with three prongs (67), a form common to other craters. 
There are two lava streams. One of these flowed as far as the 
Cuzco road, and is more ancient than the ruins, since they stand on 
it ; the other may be more recent than the buildings, yet there are 
terraces {andenes in Quichua) in crags and crevices at the base of 
the flow. That both streams issued from the Quimsa-pata crater 
cannot be doubted. 

With this site there are connected traditions that were related to 
the Spaniards so soon after their arrival that it is hardly possible 
more than slight changes could have been wrought by contact. I 
have already discussed these traditions in connection with the myths 
of Viracocha and Tonapa, in Peru and Bolivia (68). These names 
may be different appellations for one and the same mythical being. 
Cieza, who visited Cacha in 1 549 (69), was told of a tall white man 
who performed wonderful cures and also changed the appearance of 
the country. He came to Cacha, where the natives attempted to stone 
him, but " they saw him kneeling down, his hands raised to heaven as 
if invoking divine aid in the straits in which he found himself. The 
Indians further affirm that forthwith there appeared in the heavens 
a fire so great that they all expected to be burnt, so that, filled with 
great awe, they went to him whom they had desired to kill and 
with great clamor entreated him to free them from the peril, since 
they saw it came to them for the sin they had committed of intend- 
ing to stone him. They saw that forthwith, commanding the fire to 
stop, it went out, the rock, through the conflagration, remaining so 
burnt and eaten that it became a witness to the truth of what has 
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been written, for it is so charred and light that, even if large, it may 
be lifted with the hand."(70) Juan de Betanzos heard the story 
several years before Cieza (71), and his version agrees almost text- 
ually with that of the former ; still, his description of the site de- 
serves to be quoted : 

" I have seen the burnt mountain and the rock of it, and the burnt 
[section] is more than a quarter of a league [long] . And the Guaca of 
this Viracocha is in front of this burnt space a stone's throw from it, on a 
level and on the other side of a brook that runs between the burning and 
the Guaca." (72) 

When we visited the ruins there was, between them and the flow 
of lava, what we took to be a pond or pool, although it may have 
been the brook or creek mentioned by Betanzos (73). 

Later authors have only repeated the story told by Betanzos 
and Cieza (74). The Indian Salcamayhua, at the beginning of 
the seventeenth century (75), related the tale briefly as follows : 

" The one [they] say that on a very tall height called Cachapucara 
there was or [they] had an idol in the shape of a woman, to which they 
say that Tunapa took great aversion to the said idol, and afterward set 
fire to it, and the said height burnt with the said idol, bursting and melt- 
ing the said mountain like wax, [so] that to this day there are marks of 
that fearful and unheard-of wonder. ' ' (76) 

In view of the testimony offered by the site and of the early date 
at which the tradition was told the Spaniards, it appears authentic 
and primitive ; yet it might be that the sight of the flows of lava, so 
prominent at Cacha, resulted in a myth of explanation. We might 
suspect the tale to be not a recollection but an " observation 
myth," and hence the eruption to have occurred long before the 
memory of man. At any rate it remains established that a volcanic 
outburst took place near Sicuani, in southern Peru, during pre- 
columbian times (77). 

An official report on the province of Collaguas, now part of 
the department of Arequipa, in southern Peru, written in 1586, 
states : 

" There are in it two kinds of people, distinct in dress and language. 
The ones call themselves Collaguas, a name which comes to them from 
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ancient times. According to notice transmitted from father to son, they 
hold that they originate from a Guaca or place of worship of ancient date, 
which is in the province of Velilli, that confines with this, and it is a 
mountain covered with snow after the manner of a volcano, different from 
the other mountains thereabout, and they call it Collaguata. They say 
that from this height, or from the inside of it, there issued many people 
and descended to this province and valley, which is this river along which 
they are settled, and they defeated those who were natives and drove 
them off by force, while they remained and, since this volcano from 
which they claim to proceed is named Collaguata, they call themselves 
Collaguas. The name itself does not signify anything, but is derived and 
originates from the said volcano of Collaguata, which anciently was wor- 
shipped by them." (78) 

The mountain alluded to is the Solimana, which, while no erup- 
tion of it is known within historical times, has been regarded as a 
possibly extinct or at least slumbering volcano (79) ; hence the 
Indian story is supported by physiographic evidences, so far as in- 
terpretation of it in the sense of precolumbian eruptions go. 

In the southern provinces of Peru there are other lofty and ap- 
parently isolated peaks bearing the type either of trachytic upheavals 
or of eruptive cones. The loftiest of these, and, so far as known, 
the highest mountain in the western hemisphere, is the Koropuna, 
north of Arequipa (80). According to Cieza there was a shrine on 
its upper slopes, where the Indians constantly made sacrifices and 
performed many ceremonies. " There were always people there from 
many parts, and the demon spoke there more freely than at the 
oracles [shrines] aforesaid, for he continuously gave replies, not 
only occasionally as at the others. And even now, through some 
secret of God, it is said that fiends go about there visibly." (81) 
Antonio Raimondi, a native of Italy and a distinguished naturalist 
and scientific explorer of Peru, repeatedly classed both Koropuna 
and Misti — the magnificent peak overlooking the city of Arequipa 
— among the volcanoes (82). Misti, however, is not extinct, as 
Raimondi assumed ; it is only dormant ; but there appears to be 
no reliable testimony in regard to eruptions after Arequipa was 
established at its base in 1 540 (83). Of precolumbian activity of 
Misti there are some documentary and traditional indications. An 
official report of 1649 states : 
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" Arequipa is situated on the slopes of one of these volcanoes of such 
incomparable greatness and height that it overlooks the whole cordillera, 
and can be seen from so far out at sea as to be very useful to navigators 
of these coasts. It has in its summit a wide, awful, and exceedingly deep 
mouth. Nothing is written about it having broken out, but the tongues, 
which were much anterior to the pens, affirm from tradition that it burst 
forth terrifically at some period very distant from ours. ' ' (84) 

It is not inappropriate to state here that the lava of Misti is 
augitic. While Cieza was in Peru, about the year 1550, an erup- 
tion of Misti was feared (85). 

The history of the Jesuit college of Arequipa, dated 1600, 
which contains the most circumstantial narrative of the awful erup- 
tion of Ornate in that year (86), says of Misti : " Fame has it that 
this volcano in times past vomited fire and pumice stone and finally 
water." (87) While Ornate was in full eruption, it was said, Indian 
sorcerers consulted about the cataclysm and learned that Ornate 
had spoken to Misti, proposing they should combine to destroy the 
Spaniards, but Misti declined on the ground that it was now a 
Christian, having been named (the volcano of) Saint Francis (88). 
Since it does not seem that there has been any postcolumbian 
eruption of Misti, its activity apparently ceased in precolumbian 
times, the faint traces already mentioned excepted. 

Ornate (the outburst of which may be classed with that of the 
Conseguina in 1835, of Krakatoa in Java, in 1883, and of the re- 
cent explosion of Mont Pelee on the island of Martinique) does not 
seem to have been in eruption, at least within historic times, either 
before or after its great outburst in January, 1 600. That catastrophe 
came suddenly and unexpectedly. So little did the villagers dream 
of the nature of the mountain that, since the occupancy of the 
country by Spaniards, they cultivated grapes and other fruits about 
the volcano (89). Therefore if Ornate was active before 1600, it 
must have been prior to European colonization. 

The Indian Salcamayhua has preserved the following fragments 
of lore which may relate to volcanic phenomena in the fifteenth 
century, in southwestern as well as in southeastern Peru. At the 
time of the Inca war-chief Yupanqui (possibly the same as Tupac 
Yupanqui) — 
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' ' They say that news came how a miracle had happened at Cuzco, 
how a yauirca or amaro [large snake] had come forth from the height 
of Pachatusan — a very ugly beast, half a league long and big, two and 
one-half fathoms in breadth, and with ears and teeth and beard. And 
[it] comes by Yuncaypampa and Sinca, and thence enters the lagoon of 
Quibipay ; thereupon there come out of Asoncata two sacacas of fire and 
pass [over] to Potina of Arequipa, and another [one] comes from lower 
down than Guamanca, which is three or four very tall heights covered 
with snow, the which [it is said, or they say] were animals with wings 
and ears and tails and four feet, and on the shoulders many spines like of 
fish, and from afar [they] say that it appeared to them all fire." (90) 

Analyzing this rather incoherent statement, it reduces itself to 
the following : The two sacacas (an Aymara, not a Quichua word, 
91), aflame, are represented as going from the nevada of Ausan- 
gate, east of Cuzco, to southeastward of Arequipa. Another fiery 
object is said to have come from Huamanca (Guamanga), or 
Ayacucho, between Lima and Cuzco, in the mountains ; hence the 
presumption is that several eruptions occurred almost simultane- 
ously in central and southern Peru during the course of the fifteenth 
century. The simultaneous appearance of several comets (which 
the description of Salcamayhua might also recall) is not easily con- 
ceivable, and it seems more probable that the fiery serpents, etc., 
indicate streams of lava. Later on a famous fetish is mentioned 
(in the northern sections of the present department of Arequipa) as 
vomiting fire, which might be another allusion to some volcanic 
outbreak (92). 

Cuzco and its vicinity are noted for frequent and violent earth- 
quakes. If the work of Fernando de Montesinos were reliable, we 
would find in it several references to precolumbian earthquakes of 
considerable magnitude. This author, pretending to derive his in- 
formation from reliable Indian tradition, writes of a century of disas- 
trous seismic commotions, beginning with the first cycle of our era 
and extending into the second (93). Subsequently he refers to 
eruptions and earthquakes in Ecuador (94). But Montesinos is a 
very suspicious source, and all that can be safely admitted from his 
assertion is that seismic phenomena were as active at Cuzco in early 
times as they are to-day. The Bolivian Andes, generally called 
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the " Royal Cordillera," has no trace of eruptive rocks (95) ; and I 
have not been able to obtain any Indian lore that even remotely 
might be construed as hinting at precolumbian volcanic disturb- 
ances in that great eastern chain. But the lore of the Aymara is 
yet imperfectly known. The coast range, which in a few of its 
peaks, like the Sarjama, or Sajama, is taller than the other, has 
dormant if not extinct volcanoes. Such is the one mentioned, which 
is said to rise more than 22,000 feet, the Huallat-iri, and perhaps 
the Parina-kota (96). The form of the " Tetillas" near Sajama also 
recalls eruptive cones. Farther south there are active volcanoes 
close to the Bolivian frontier, within Chilean territory (97). It 
might be that the tales recorded by Cieza about the coming of 
"Viracocha" from the south, with "such great power that of 
heights he made plains and of the plains great mountains " (98), 
are an allusion to volcanic phenomena in precolumbian times 
among the elevated peaks of the Bolivian coast range. If Sarjama 
is the true name of what now is generally called Sajama, it would 
mean "he (or one) who starts or rises" (99), in which event it is 
«ither in allusion to the shape of the mountain, which rises to a 
great height as a steep, isolated pyramid, or, perhaps, a dim recol- 
lection of ancient upheavals. 

With the exception of its southwestern portion, which borders 
on Chile, Bolivia has been visited but little by earthquakes within 
historic times. Of these visitations that of 1582 worked consider- 
able damage (lOO), and that of May, 1 896, was also of considerable 
violence (101). Of precolumbian seismic catastrophes I have not, 
as yet, found any allusion aside from what the Viracocha tale 
above mentioned might indicate. The puna about La Paz is tra- 
versed by trachytic dykes and zones and covered in spots with a 
thin volcanic layer (102). That which has been said about an erup- 
tion of the mountain called Tuanani, near Kamata, in the province 
of Muiiecas in the eastern province of La Paz, has subsequently been 
disproved. That peak, although smaller in mass, resembles the 
" Altar " in Ecuador ; and it may have been a volcano, shattered by 
an explosion in times long past (103). 

I may be permitted to allude here to a similarity in the distri- 
bution of volcanoes in the northern and southern parts of the Amer- 
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ican continent. In each hemisphere there are found two main 
groups — a northern and a southern. Thus there is in North 
America an accumulation of craters in Oregon, Washington, Alaska, 
and California, near the Pacific coast (104), and another, more nu- 
merous cluster, beginning in Mexico and extending almost as far 
south as Panama. East of these two groups North America has no 
volcanoes ; and they appear in greatest number where the mainland 
narrows. 

In South America the region east of the Andes is free from 
eruptive peaks ; they hug the Pacific coast. There is a north- 
western group, embracing the volcanoes of Colombia and Ecuador, 
and an extreme southern one, beginning in southwestern Peru and 
extending to the southern extremity of the continent in Chile. The 
former contains a relatively small number, the latter a much greater 
one, Chile alone claiming at least forty. How many of these are 
active at present or were active in the early part of the sixteenth 
century is not yet ascertained, as there is practically no available 
material on the subject of precolumbian eruptions of Chilean 
volcanoes. 

The historian Alonzo de Gongora Marmolejo, in his work fin- 
ished in 1575, states: "There are also throughout the Cordillera 
many volcanoes that commonly [ordinarily] emit fire, and more in 
winter than in summer." (105) 

Alonso de Ovalle, in 1646, mentioned sixteen volcanoes " that 
have broken out at different times, and caused effects of no less 
wonder than stupefaction, as well as fright in all the land." (106) 
Felipe Gomez de Vidaurre, in 1748, spoke of fourteen volcanoes 
and alluded to that of Peteroa (about lat. 35 ° 50' S., in the 
department of Curico) as " this ancient volcano." (107) 

Alonzo de Ercilla, the poet historian of Chile (whither he went 
in 1554, fourteen years after the conqueror Valdivia), states that 
earthquakes were of frequent occurrence at this time and describes 
the volcano of Villarica as constantly active. (108) 

Beyond a probability of precolumbian eruptions in Chile, espec- 
ially of the peaks of Peteroa and Villarica, the above indications do 
not apply. 

Cosme Bueno, in the latter part of the eighteenth century, 

AM. ANTH., N. S., 8 — 5. 
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asserted that the Indians of the district of Concepcion worshiped 
volcanoes, but the statement is not sufficiently clear to establish 
this as the survival of an ancient custom. (109) 

Vidaurre relates the following tradition current among Chilean 
aborigines during his time : 

" Among the fables which these Indians tell, some knowledge of the 
universal deluge is disclosed, as clearly shown by the following practice 
during the great earthquakes. When one of these occurs, all run at once 
to the mountains called by them tenten, that is, to such as have three 
points [end in three summits] . To these [tops] they carry food for 
many days, and wooden platters on their heads. They say that in ancient 
times there came a great deluge which inundated the whole land except 
the tentenes, for a certain virtue [faculty] they have of floating on the 
waters. For this reason they [the Indians] seek to escape, fearing lest 
the sea, after such a violent movement of the land, should turn again to 
drown it ; also that they carry these wooden platters on their heads 
because it might happen that the waters should rise so high that the 
tentenes would strike the sun and their heads be burned if they did not 
use that precaution. " (no) 

Subsequent authors, including the well-known Jesuit historian 
Molina, have copied this statement of Vidaurre with slight varia- 
tions (in). The tale, if primitive, implies seismic disturbances in 
Chile during periods of comparatively remote antiquity. 

Should the folklore herein contained be authentic and pre- 
columbian, as some parts of it undoubtedly are, we might infer that 
volcanic activity in western South America was greater at certain 
times previous to the Spanish conquest than it is now. Thus the 
active volcanoes in Ecuador are reduced to three or four, whereas 
there are unmistakable evidences of a number of others having been 
in eruption long before, but have become either extinct or are tem- 
porarily slumbering. Between Ecuador and southern Peru volcanic 
activity ceased before the advent of the Spaniards. In regard to 
earthquakes the testimony is more indefinite, although it would seem 
that there also has been a gradual decrease in frequency as well as in 
violence. This can be inferred, not from data anterior to the six- 
teenth century, but from a comparison of the numbers of unusually 
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strong seismic phenomena in the sixteenth, seventeenth, eighteenth, 
and nineteenth centuries. Since the data concerning these dis- 
turbances do not pertain to the domain of Indian tradition and folk- 
lore, they are not appropriate to this paper. 



NOTES 

1. Piedrahita was a native of what now is Colombia, but was New 
Granada in his time. According to Joaquin Acosta (Compendio his- 
tbrico del Descubrimiento y Colonization de la Nueva Granada en el 
Siglo decimo sexto, 1848, p. 385 et seq.) he was born at Bogota in the 
beginning of the seventeenth century — " fu6 hijo legitimo de Domingo 
Hernandez de Soto Piedrahita y de Catalina Collantes, y bautizado en la 
parroquia de las Nieves." He became Bishop of Santa Marta in 1669 
(p. 386), Bishop of Panama in 1676, and died at Panama in 1688 (p. 
387). His age at the time of his death being given as seventy, he must 
have been born in 1618. The title of his book is Historia general de las 
Conqvistas del Nvevo Reyno de Granada (Antwerp, 1688). The names, 
or titles, of Bochica are from that work (lib. 1, cap. 111, p. 17). Nemte- 
requeteva is considered also by Fray Pedro Simon as distinct from Bochica. 
Ternaux-Compans, Essai sur P ancien Cundinamarca, p. 8. 

2. Piedrahita, Historia general (lib. 1, cap. in, p. 18). The esti- 
mate of the dimensions of the cataract given by Piedrahita is more than 
liberal. Humboldt, Vues des Cordilleres et Monuments des peuples indi- 
genes de F Amirique (1816, vol. 1, p. 92), states: "La riviere se retrecit 
beaucoup pres de la cascade meme, ou la crevasse, qui parait formee par un 
tremblement de terre, n'a que dix a douze metres d'ouverture. A l'epoque 
des grandes secheresses, le volume d'eau qui, en deux bonds, se precipite 
a une profondeur de cent soixante-quinze metres, presente encore un profil 
de quatre-vingt-dix metres carres. 

3. According to Joaquin Acosta (Compendio, p. 380), Simon was 
born at La Parrilla in 1 5 74. The date and place of his death are unknown 
to me. 

4. Noticias historiales de las Conquistas de Tierra firme (MS. in the 
Lenox branch of the New York Public Library), pt. 11, noticia quarta, 
cap. iv, fol. 260, has Chuchduiva ; fol. 265, Cuchauiva. 

5. Ibid. (pt. 11, noticia iv, fol. 265) : "El fundam' q e huvo para 
adorar estos Yndios con ofrecim tM el arco del cielo Cuchauiva aunq 6 
embuelto en fabulas fue de esta manera. . .Fundan sobre esto su razon 
diciendo q e por ciertas cosas qe havia usada con ellos al parecer en su 
agravio el Dios Chibchachum, le murmuraban los Yndios y le ofendian en 
secreto y en publico : con q e indignado Chibchachum trato de castigarlos 
anegandoles sus tierras, para lo cual crio 6 trajo de otras partes los dos rios 
dichos de Sopo y Tibito, con que crecieron tanto las aguas del valle, q e 
no dandose manos como dicen la tierra del valle a consumirlas se venia a 
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anegar gran parte de ella, lo q" no hacia antes que entraran en el valle los 
dos rios, porq" el agua de los demas se consumia en las labores y semen - 
teras sin tener necesidad de desagiie." To their entreaties Bochica, 
standing on a rainbow and holding his golden rod, responded : " Y dici- 
endo arrojo la vara de oro hacia Tequendama, y abrio aquellas penas por 
donde aora pasa el rio : pero come era la vara delgada no hizo tanta aver- 
tura como era menester para las muchas aguas q" se juntan los inviernos y 
asi todavia rebalsa, pero al fin quedo la tierra libre para poder sembrar y 
tener el sustento. ' ' 

6. Ibid. Guayacanes are logs of the guayaco tree (Guayacum 
officinale) . 

7. Vues des Cordilleres et Monuments indigenes, 1, p. 92. 

8. For quite a while the writings of Quesada were believed to have 
been lost. Joaquin Acosta ( Compendio, p. 373) says about the conqueror 
of New Granada : " Ya de edad de cerca de setenta afios, se resolvio a 
escribir su compendio historico 6 ratos de Suesca (que parece que la obra 
tenia uno y otro titulo) pero desgraciadamente no se considero digna de 
imprimirse aunque se remitio a Espafia, lo que junto con los pasajes que el 
Padre Zamora y el obispo Piedrahita nos han conservado de este trabajo, 
inclinan a hacer un juicio no muy favorable de la obra escrita por antiguos 
recuerdos, algunos de los cuales son evidentemente inexactos. Este man- 
uscrito se ha perdidio, y tambien la coleccion de sermones que por aquel 
tiempo compuso el mismo mariscal con destino a ser predicados en las fes- 
tividades de Nuestra Sefiora. " Piedrahita {Historia general, pp. 17, 22, 
23) refers to Quesada in regard to ceremonials, so that it might be that 
details concerning Bochica were taken from the writings of the conqueror. 
He refers to a book written by Quesada which he consulted in manuscript 
(lib. 1, cap. 9, xo). Of this work he states: "No fue tan mal afortu- 
nada esta inclinacion, que no se alentasse con otro acaso con que me en- 
contre en vna de las librerias de la Corte con el Compendio historial de 
las conquistas del Nuevo Reyno, que hizo, escrivio, y remitio a Espafia el 
Adelantado Goncalo Ximenez de Quesada ; pero con tan mala estrella, 
que por mas de ochenta afios avia passado por los vltrages de manuscrito 
entre el concurso de muchos libros impressos." According to Acosta 
(Compendio, p. 391) the Dominican Fray Alonso de Zamora also con- 
sulted, for his Historia de la Provincia de San Antonio del Nuevo Reino 
de Granada, del brden de Predicadores (Barcelona, 1701), "El Compen- 
dio historial del Adelantado Quesada firmado de su nombre." Since the 
days of Acosta much bibliographic work has been done in Spain, and to the 
late Don Marcos Jimenez de la Espada, among others, we owe very valua- 
ble discoveries. It is now ascertained that Quesada wrote at least two 
works, one of which was printed. The earlier one is the Epitome del 
Nuevo Reino de Granada, written in 1539 and still in manuscript in the 
National Historical Archives of Spain. The other obtained the imprim- 
atur in 1568 and bears the title Tres Ratos de Suesca. Of the former 
Espada (Relaciones geogrdficas de Indias, vol. 1, p. xliv), says : " Donde 
el insigne granadino y autor de los Tres Ratos de Suesca resume discre- 
tamente los hechos principales de su conquista y lo mas notable del pais y 
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de las gentes que descubri6. ' ' Of the Ratos de Suesca he states (p. xliv) : 
" Libro que muy pocos han logradaver." Since both Piedrahita and 
Zamora claim to have consulted the Cotnpendio historial in manuscript, it 
might seem that they mean by it the Epitome, in which event it is not 
unlikely that the legends, etc., recorded by them are authentic or at least 
but little tainted by contact. Should they, however, have reference to 
manuscript copies of the Ratos de Suesca, then the strictures on their 
source by Acosta may to a certain extent be well founded and the tradi- 
tions a subject for caution. 

9. Historia natural y general de Indias (ed. 1852, vol. 11, and 1 of 
pt. 11, lib. xvii, pp. 357-413). He gives the full text of the report on 
the conquest of New Granada, in 1539, by Juan de San Martin and An- 
tonio de Lebrixa. But he also states that at least part of his information 
was obtained from Quesada himself (p. 410) : " En el qual se dara fin a 
la relacion que yo ove del licenciado Goncalo Ximenez de Quesada." 
The silence of Oviedo about Chibcha traditions is therefore somewhat 
strange. 

10. Primera parte de la Crbnica del Peru (in vol. 11 of Vedia, His- 
toriadores primitivos de Indias, p. 386) : " Mas adelante esta una sierra 
alta, en su cumbre hay un volcan, del cual algunas veces sale cantidad de 
humo, y en los tiempos pasados (segun dicen los natural es) revento una 
vez y echo de si muy gran cantidad de piedras. Queda este volcan para 
llegar a la villa de Pasto, yendo de Popayan como vamos, a la mano 
derecha. ' ' 

11. See American Anthropologist, n. s. , vn, 1905, pp. 261, 262, and 
note 31. This eruption must have taken place prior to 1539. 

12. Historia del Descubrimiento y Conquista de la Provincia del Peru, 
y de las guerras y cosas senaladas en ella (Vedia, Hist, primitivos, 11, p. 
465) : " Y con todo esto, nunca se dio entero credito a lo que los indios 
decian cerca destos gigantes, hasta que siendo teniente de gobernador en 
Puerto Viejo el capitan Juan de Olmos, natural de Trujillo, en el afio de 
543, y oyendo estas cosas, hizo cavar en aquel valle, donde hallaron tan 
grandes costillas y otros huesos, que si no parescieran juntas las cabezas, 
no era creible ser de personas humanas, y asi, hecha la averiguacion y 
vistas las sefiales de los rayos en las pefias, se tuvo por cierto lo que los 
indios decian, y se enviaron a diversas partes del Peru algunos dientes de 
los que alii se hallaron, que tenia cada uno tres dedos de ancho y cuatro 
de largo. ' ' Among the earlier references to these large Ecuadorian fossil 
remains is that of 1605 in the Description de la Gobernacion de Guayaquil 
(Documentos iniditos de Indias, vol. ix, p. 273): " Colonchillo esta 
poblado en el puerto de la punta de Santa Elena, veinte y cinco leguas 
de Guayaquil y siete de Colonche, que es de donde se proveen de las 
cosas que les faltan : la tierra es esteril y sin aguas ; beben de pocos, 
especialmente de unos que llaman de los Gigantes, que segun relacion de 
los indios viejos, los hubo en aquella tierra, no nacidos en ella, sino veni- 
dos de otras partes. Descubrense muchos huesos de estrafia grandeza, 
especialmente se hallan conservados en los mineros de alquitran, de que 
hay pocos." It seems therefore that the tale is authentic as a primitive 
local Indian tradition. 
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13. Zarate, Historia del Descubrimiento (p. 465) : "Vieron los 
espafioles en Puerto Viejo dos figuras de bulto destos gigantes, una de 
hombre y otra de muger." It should not be lost sight of that the 
"giants" had no women with them. It might also be asked whether 
the stone " seats," or benches, of which there are several in various mu- 
seums, representing usually a human figure on all fours, bearing on the 
back a seat of some form, are perhaps related to the "bulto destos gi- 
gantes " alluded to by Zarate. These seats come from the same region. 
The earliest notice the Indians had of the appearance of the Spaniards was 
a short time before the death of Huayna Capac, or about 1528. The 
manner in which the whites were then described was, that they were quite 
natural beings, except for the beards, which appeared strange. The In- 
dians from the mountains had even a very poor opinion of the physical 
qualities of the Spaniards until the affair at Caxamarca convinced them of 
the contrary. 

14. Historia de las Guerras civiles del Peru (vol. in, cap. lxvi, p. 
566). I copy only that part which relates to the supposed negotiations 
with the chief, Tupac Yupanqui (p. 567) : " Temieron con gran temor, 
por lo qual luego a la hora auissaron dello por la posta a Topa Ynga Yu- 
panqui, que a la sazon estaua en la cibdad del Cuzco ... El Ynga 
Topa Ynga Yupangue, por sustentar su reputacion y conservar en paz a 
sus vasallos, embio al curaca del valle de Chimo y al Gouernador Ynga 
que tenia en el pueblo de Piura, que eran grandes senores, con otros mu- 
chos yndios principales, por embajadores para que considerando . que 
gentes eran, hablassen con ellos y tratassen de paz si la querian tener con 
el, y si no que el les daria tanta guerra quanta ellos verian, de que les 
pesasse. ' ' A certain number of these giants accepted the proposals and 
settled ; others began to ravage the country, but they also finally sub- 
mitted. There is no foundation for these stories in Inca traditions, and 
the tales about Tupac Yupanqui are from the second half of the fifteenth 
century. Gutierrez has either elaborated the giant tale or has been mis- 
informed. 

15. Historia de las guerras civiles del Peru (in, p. 573) : " Despues, 
andando el tiempo, llego el marques Picarro al pueblo de Chimo, en 
donde hallo otros huessos y calaueras de gran disformidad y vnas muelas 
de tres dedos de gordor y de cinco dedos de largor y tenian un verdugo 
negro por de fuera." Cobo {Historia del Nuevo Mundo, vol. in, p. 
no) mentions the discovery of large fossil bones near Truxillo also, but 
says it occurred subsequent to 1543 : " Otros muchos huesos de la misma 
proporcion se han descubierto despues aca en otras partes de aquella 
misma provincia y de la de Trujillo." This indicates that the latter finds 
were made posterior to the year mentioned by Zarate. 

16. In this all the older sources agree. That which is anterior varies 
so much between author and author that suspicion naturally arises as to 
its authenticity. The time of Tupac Yupanqui is determined by his suc- 
cessors, of which there were two — Huayna Capac and Huascar. Atau- 
huallpa was an intruder from Quito, and he lived at the same time as 
Huascar. Hence from 1532, or 1533, the year in which both Atauhuallpa 
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and Huascar were killed, we are obliged to go back two generations, 
or about sixty years, to the time of Tupac Yupanqui. The arrival of the 
" giants " would have taken place about the middle of the fifteenth cen- 
tury. It is hardly probable that, from a time so near to that of the dis- 
covery of Peru, no tales should have survived of an event as portentous as 
that of the coming of giants from parts unknown. It should not be over- 
looked, also, that Tupac Yupanqui is credited by Pedro de Sarmiento 
Gamboa, an author whose work has not yet been published, with an imag- 
inary expedition to the islands of " Ahuachumbi" and " Ninachumbi," 
supposed to have existed in the Pacific ocean, not far from the Peruvian 
coast, at about the time the "giants" would have appeared near Puerto 
Viejo. I gather my information on the statements of Sarmiento about the 
islands mentioned from the preface to the Tres Relaciones de Antiglie- 
dades Peruanas, Madrid, 1879 (p. xxiv), by Marcos Jimenez de la Espada. 
He quotes Sarmiento: "No quisieron tomar la primera tierra que yo 
desubri 200 y tantas leguas de Lima en 14 , que son las islas llamadas 
Ahuachumbi y Ninachumbi, a donde fue Topa Ynga Yupanqui, como en 
la Historia de los Ingas del Peru vera V. M. . . . " See also Wilhelm 
Meyer, Die in der Goettinger Bibliothek erhaltene Geschichte des Inka- 
reiches von Pedro Sarmiento de Gamboa (1893, 11, p. 9, et seq.). 

17. It is not easily conceivable that such an elaborate story could 
have been invented by Indians within ten years of the arrival of Pizarro. 
The tale might be a "myth of observation" based on the sight of the 
large fossil remains. 

18. Descripcion de la Gobernacion de Guayaquil (p. 273). See 
Note 12. 

19. Whymper ( Travels amongst the Great Andes of the Equator, 
1892, p. 73, note 2) quotes Reiss and Stiibel for the figures, which are 
17,464 feet. The Sangay is the most southerly of the Ecuadorian 
volcanoes. 

20. Whymper (op. cit., p. 343) gives 16,690 feet, after Reiss and 
Stiibel. 

21. Reiss and Stiibel make it 115 feet lower. 

22. Ancient lava streams on Chimborazo are mentioned by Whymper, 
op. cit., p. 64 et seq. 

23. So far as I know, there is no allusion in Indian tradition to 
meteorite falls in western South America in precolumbian times, except 
the luminous display connected with the tale of the giants, provided this 
should eventually be established to have been a meteor. 

24. Espada places the eruption in 1533, but it is certain it took 
place in the year following, while Pedro de Alvarado was marching on 
Quito from the coast. Cieza {Primera Parte de la Cronica, cap. xli, 
P- 393) states: "Y parece ser cierto lo que cuentan estos indios deste 
volcan, porque al tiempo que el adelantado don Pedro de Alvarado, 
gobernador que fue de la provincia de Guatimala, entro en el Peru con 
su armada, viniendo a salir a estas provincias de Quito, les parecio que 
Uovio ceniza algunos dias, y asi lo afirman los espanoles que venian con 
el. Y era que debio de reventar alguna boca de fuego destas, de las 
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cuales hay muchas en aquellas sierras, por los grandes mineros que debe 
de haber de piedra zufre." Cieza does not identify the volcano with 
Cotopaxi or any other, although from the line of march of Alvarado it is 
more than likely it was the former mountain. Espada {Relationes Geo- 
graficas, 1, p. 26, note b) admits it. The document commented on by him 
is the report of the Licentiate Salazar de Villasante, Relation general de las 
Poblaciones espanolas del Peru, written about 1568, in which it is stated 
(p. 26): " Como hizo otro volcan que revento once leguas de alii, entre 
El Atacunga y Mulahalo, pueblos de Indios, el tiempo que entraron 
espanoles en aquella provincia, y anego seis 6 siete pueblos de indios y 
echo tanto piedra pomez, que esta mas de dos leguas los campos llenos 
della, tan grandes como ruedas de molino. ' ' Since Benalcazar, who was 
the first Spanish leader to reach Quito, left Piura in October, 1533, his 
arrival at Quito could hardly have taken place before the year 1534. 
Velasco {Histoire de Quito, French transl. by Ternaux-Compans, vol. 11, 
p. 29) affirms the eruption was of Cotopaxi : " C etait le volcan de Coto- 
paxi qui faisait sa seconde eruption ; j'ai deja dit plus haut que la premiere 
avait eu lieu la veille du jour ou Atahualpa fut fait prisonnier. ' ' This 
would allude to an outbreak in July, 1532, but Velasco is a doubtful source 
in many cases. 

25. Primera Parte, p. 393. 

26. Whymper, Travels, p. 343. 

27. On his ascent of Illiniza, Whymper (p. 131) met volcanic sand 
at an altitude of 15,000 feet. Villasante {Relation general, p. 18) calls 
the Liniza (Illiniza) a "volcan," but adds, from the sayings of an In- 
dian : " A do se dice que en la cumbre esta un ofrecimiento de indios a 
sus idolos, de mucho oro y plata, de mas de un millon, que ofrecian antes 
que espanoles entrasen en la tierra. ' ' Hence if Illiniza once was an ac- 
tive volcano, it went to rest untold centuries before the sixteenth. 

28. In his description of the route from Lake Titicaca to La Paz. 

29. Lava streams on Chimborazo are mentioned by Whymper, 
Travels, p. 64 et seq. Fray Juan Paz Maldonado, Relation del pueblo de 
Sant Andres Xunxi {Rel. geogr. , in, p. 150), says : " Es tierra templada, 
esta a el pie del volcan llamado Chimborazo, que quiere dezir en su lengua 
del Inga, 'cerro nevado de Chinbo', el cual tienen en grande beneracion 
y lo adoraban y adoran, aunque no a lo descubierto, porque dicen que 
nascieron del. Sacrificaban en este cerro muchas doncellas virgenes. ' ' 
(p. 151 :) " Dicen los indios que el volcan del Chimborazo es el varon, y 
el de Tungurahua es la hembra, y que se comunican yendo Chimborazo a 
ver a su muger y la muger al marido y que tienen sus ayuntamientos. ' ' 

30. Sancho Paz Ponce de Leon, Relation y Description de los Pueblos 
delpartidode Otavalo, 1582 {Rel. geogr., m, p. 113). 

31. Travels (p. 337) mentions lava streams. 

32. Histoire de Quito, transl. by Ternaux-Compans, vol. n, p. 164. 
The statement of Velasco appears doubtful in the light of other informa- 
tion. Thus Pedro Rodriguez de Aguayo, Description de la Ciudad de 
Quito y vecindad de ella {Relaciones geogrdf., in, p. 56) states the fol- 
lowing : "Tiene a la redonda de si la dicha ciudad de Quito algunos cer- 
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ros muy altos y redondos a manera de monton de trigo, de los cuales al- 
gunos dellos estan todo el afio cubiertos de nieve y echan humo noche y 
dia y algunas veces llamas de fuego grandes ; especialmente el que esta a 
las espaldas de la dicha ciudad de Quito, hacia los Yumbos, tres leguas de 
la dicha ciudad, del cual ordinariamente echa de si grandisima cantidad 
de humo y ceniza, y hace grandisimo ruido en las cavernas grandes que 
tiene hechas en la sierra ; Y algunas vezes ha sido tanta la ceniza que ha 
caido,que ha cubierto el suelo mas deun palmo mas de veinte y veinte ycinco 
leguas de donde esta el dicho cerro, y escurecer la tierra con la espesura 
del humo y ceniza que salia del dicho volcan. ' ' This indicates consid- 
erable activity of the Pichincha in the sixteenth century. Many are the 
eruptions of that mountain that have been mentioned. The document 
entitled La Cibdad de Sant Francisco del Quito, 1573 (Rel. geogr., in, 
p. 61) alludes to a violent outpour of ashes on October 17-18, 1566. 
The Description y Relation del Estado ecclesidstico del Obispado de San 
Francisco de Quito, 1650 (Relaciones, apendice, p. 65), alludes to an 
eruption on September 8, 1575. The two Spanish officers who accom- 
panied La Condamine and Bouguer to South America as geodetic and 
astronomical assistants, Antonio de Ulloa and Jorge Juan, assert in their 
final report to the King, in 1748, that Pichincha had precolumbian 
eruptions. Relation histbrica del Viage hecho de orden de S. M. a la 
America meridional (parte 1% tomo 10, lib. v, cap. iv, p. 351) : "El 
cerro de Pichincha es volcan, y revento en tiempo de la gentilidad ; lo 
que se ha repetido en otras ocasiones despues de la Conquista." La 
Condamine himself {Journal du Voyage fait par ordre du Roi a I' Equa- 
teur, 1751, p. 147) mentions eruptions of Pichincha in 1538, 1577, and 
1660. Humboldt {Kosmos, iv, p. 266) enumerates eruptions of the 
mountain in 1539, 1560, 1566, 1577, 1580, and 1660. Villasante 
{Relation general, pp. 26, 45) alludes to a violent outbreak in 1560 and 
to another in 1566. Had the eruptions of Pichincha in the sixteenth 
century been new, hence unexpected, phenomena, one or the other of 
the authors cited would have stated the fact. 

33. Histoire de Quito (11, p. 164) : " Les troupes de Pizarro etaient 
encore dans ce pays lorsque survint 1' eruption du volcan de Pichincha, au 
pied duquel est construite la ville de Quito. On ne savait pas que ce flit 
un volcan, les indiens eux-memes 1' ignoraient ; cette eruption doit done 
etre regardee comme la premiere." 

34. Jose Toribio Medina {Descubrimiento del Rio de las Amazonas, 
1894, p. lx), speaking of Francisco Pizarro, says: " Cuando supo que 
su amigo, deudo y paisano Gonzalo Pizarro habia presentado su titulo de 
gobernador de las provincias de Quito, en las que entraban Guayaquil y 
Puerto Viejo, al Cabildo de aquella ciudad el 1° de Diciembre de 1540." 
" Habiendose hecho cargo del gobierno el i° de Diciembre de 1540" 
(p. lxiii). The date of Pizarro' s departure from Quito is not exactly 
known. Medina admits (p. lxx) that the first of his soldiers left "al 
finalizar el mes de Febrero de 1541." Pizarro himself left probably in 
March of same year. The cataclysm, in the shape of a violent earth- 
quake, was felt, or rather it is stated by some authors that it was felt, by 
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the Spaniards previous to their reaching Zumaco, a place afterward named 
Avila and which Gonzalo Pizarro in his letter to the King, Sept. 3, 
1542, places 60 leagues from Quito. — Carta de Gonzalo Pizarro al Rey, 
fecha en Tomebamba {Descubrimiento, etc., Documentos, p. 86). Zarate 
{Historia del Descubrimiento, lib. iv, cap. n, p. 493) states : " Y des- 
pues de haber alii reposado algunos dias en las poblaciones de los indios, 
sobrevino un tan gran terremoto con temblor y tempestad de agua y re- 
lampago y rayos y grandes truenos, que abriendose la tierra por muchas 
partes, se hundieron mas de quinientas casas ; y tanto credo un rio que 
alii habia, que no podian pasar a buscar comida, a cuya causa padescieron 
gran necesidad de hambre." 

35. Histoire de Quito (11, p. 164) : "Les secousses et le ravage 
qu'elle occasionna dans la ville ne furent pas considerables. Dans le voi- 
sinage de cette ville il lanca une forte pluie de pierres ; les effets furent 
plus sensibles a une grande distance, comme etait celle a laquelle se trou- 
vait Pizarro avec son armee. " It is curious to note that, while Quito is 
the point that should have been more affected by an eruption of Pichincha 
than any other, owing to its proximity, it was farther to the northeast, 
nearer the volcano of Antisana, that the commotion was most violent. 

36. Historia general (in Vedia, n, p. 243). 

37. This is so frequently stated by contemporaries and acquaintances 
of Zarate that no reference to sources seems necessary. 

38. Hist, del Descubrimiento, p. 493. 

39. Carta al Rey, p. 86. 

40. Relacion que escribib del nuevo Descubrimiento del famoso rio 
grande que descubrib por muy gran ventura el Capitan Francisco de Ore- 
liana desde su nacimiento hasta salir d la mar (in Medina, Descubrimi- 
ento, p. 4, et seq. ) . 

41. Compare, in Descubrimiento, Toribio de Ortiguera, Jornada det 
Rio Maranon, con todo lo acaecido en ella y otras cosas notables (p. 177) ; 
and a number of testimonies taken concerning the journey. 

42. La Guerra de Chupas {Documentos ineditos para la Historia de 
Espana, vol. 76, cap. xvii, etc. ; also cap. lxxxvi, pp. 288, 290). 

43. Pedro Rodriguez de Aguayo, Descripcion de la Ciudad de Quito. 
See note 52. 

44. Travels, p. 264. 

45. Humboldt, Kosmos, iv, p. 284 : " Es hat sich unter den Einge- 
borenen des Hochlandes von Quito, zwischen Chambo und Lican, 
zwischen den Gebirgen von Condorasto und Cuvillan, allgemein die 
Sage erhalten, dass der Gipfel des hier zuletzt genannten Vulkans 14 
Jahre vor dem Einfall von Huayna Capac, dem Sohne des Inca Tupac 
Yupanqui, nach Ausbruchen, die ununterbrochen sieben bis acht Jahre 
dauerten, eingestiirzt sei und das ganze Plateau, in welchem Neu-Rio- 
bamba liegt, mit Bimstein und vulkanischer Asche bedeckt habe. Der 
Vulkan, urspriinglich hoher als der Chimborazo, wurde in der Inca oder 
Quichua-Sprache Capac, der Konig oder Fiirst der Berge (Urcu), genannt, 
weil die Eingeborenen seinen Gipfel sich mehr iiber die untere Schnee- 
grenze erheben sahen als bei irgend einem anderen Berge der Umge- 
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gend." This collapse of the Altar appears to be certain, and would 
have occurred, if the chronological indications are approximately reliable, 
about the beginning of the sixteenth or the end of the fifteenth century. 
It may be that Garcilasso de la Vega alludes to that event. He states in 
his Comentarios (1, fol. 240) : "Sin esto huuo grades terremotos y tem- 
blores de tierra, que aunque el Peru es apassionado desta plaga, notaron 
que los temblores eran mayores que los ordinarios, y que cayan muchos 
cerros altos. De los Yndios de la costa supieron que la mar con sus cres- 
cientes y menguantes salia muchas vezes de sus terminos comunes. . . . " 
While Fernando de Montesinos is not a very reliable authority, I still 
quote here what he states (Memorias antiguas historiales y politic as del 
Peru, 1644, Madrid, 1882, .cap. xxm, p. 136) concerning volcanic 
eruptions in Ecuador at the time of the Inca Viracocha, or, according to 
his chronology and list of the Inca chiefs, in the early part of the fifteenth 
century : " Hubo en este tiempo en aquella provincia del Quito grandes 
temblores de tierra y reventar dos volcanes, que destruyeron muchos 
pueblos ; el uno es el que esta frontero de Panzaleo, cinco leguas de la 
ciudad de San Francisco de Quito ; el otro es el que esta a la vista de los 
montes de Oyumbicho." The first one must have been the Pichincha, 
the second the Antisana or the Cayambe. 

46. See Whymper, Travels. 

47. See Note 45. 

48. See Note 45 concerning a possible eruption of Antisana in the 
early part of the fifteenth century. About that of 1620 compare Diego 
Rodriguez Docampo, Description y Relation del Estado eclesiastico del 
Obispado de San Francisco de Quito, 1650 (Rel. geogr., m, p. ciii). 
Humboldt, Kosmos (iv, p. 360) : " Der Antisana hat einen Feueraus- 
bruch in Jahre 1590 und einen anderen im Anfange des vorigen Jahrhun- 
derts, wahrscheinlich 1728, gehabt." He quotes LaCondamine, Mesure 
des trois premiers degres du MSridien ( 1 7 5 1 , p. 56) , as his authority for the 
statement. The name applied to the Antisana in the latter part of the 
sixteenth century was " Volcan de Pinta." On the map accompanying 
the report of the Conde de Lemus (Description de la Gobernacion de los 
Quixos, 1608, Rel. geogrdf., 1, between pp. cxii and cxiii) the Antisana 
is represented as active and lettered " Bolcan de Pinta. " In the text 
(p. ciii) we find: " Hay vn bolcan en los confines de la juridicion de 
Quito, que rebento el ario de Mil y quinientos y nouenta y nueue arro- 
jando mucha piedra y fuego, tanto que el humo dura todavia, de sus efetos 
6 naturaleza no se a sabido cosa memorable, boxa la boca media legua y se 
cree que se puede llegar a las orillas tiene tan hondo el centra que no se 
alcanca a ver. ' ' 

49. Historia (Vedia, 1, p. 243) : " Camino hasto Quijos, que es al 
norte de Quito, y la postrera tierra que Guaynacapa senoreo. . . . Estando 
en aquel apresuro el paso hasta Cumaco, lugar puesto a las faldas de un 
volcan." 

50. A glance at the map of Ecuador is sufficient to convince one of 
the truth of this assertion. This idea is not a new one. Humboldt 
already mentioned it as a probability (Kosmos, vol. iv, p. 345, ed. of 
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1858): "Wenn man die nordlichste Gruppe der Reihen-Vulkane von 
Sudamerika in einem Blicke zusammenfasst, so gewinnt allerdings die, in 
Quito oft ausgesprochene und durch historische Nachrichten einigermassen 
begriindete Meinung von der Wanderung der vulkanischen Thatigkeit und 
Intensitats-Zunahme von Norden nach Siiden einen gewissen Grad der 
Wahrscheinlichkeit. ' ' 

51. See my papers in the American Anthropologist, 1904-05. 

52. Of late Ubinas has been quite active. Its altitude is generally 
given at about 17,000 feet. At night and from a distance it presents the 
appearance of a burning candle. Raimondi {El Peru, 1, p. 170) speaks 
of the crater of Ubinas as " destrozado" and (m, p. 119) he mentions 
the " volcan apagado de Ubinas." This shows that, about forty years 
ago, the mountain was at rest. Its lava is rubellitic, whereas that of Misti 
is augitic. I find no trace of an eruption of Ubinas in early colonial times, 
but it must not be overlooked that Misti and Ubinas were formerly fre- 
quently confounded, and eruptions of the latter may therefore have been 
ascribed to the volcano of Arequipa. 

53. On that eruption, see Cobo, Historia del Nuevo Mundo (vol. 1, 
cap. xviii, and xix, pp. 200-213). Of the Ubinas he states: "El se- 
gundo y mas cierto indicio es ver, que despues que revento este [the 
Ornate] no echo humo por algunos afios el volcan de los Ubinas, estando 
antes de continuo humeando. ' ' Hence the Ubinas was active at least as 
late as the latter part of the sixteenth century. 

54. Comentarios, 1, fol. 240. 

55. Historia del Perv, lib. I, p. 27 ; cap. 11, p. 32. 

56. Earthquakes at Cuzco have been frequent and often violent. 
Compare Noticias cronolbgicos del Cuzco, Lima, 1902, and Anales del 
Cuzco, 1 901. The former terminate in 1600, whereas the latter include 
the period from 1600 to 1750. 

57. Memorias antiguas, pp. 78, 79, et seq. 

58. Descriptions of the extent and effects of an earthquake, espe- 
cially in early times, are usually exaggerated. 

59. Diego Avila Brizeno, Descripciony Relacion de la Provincia de los 
Yauyos toda {Pel. geograficas, 1, p. 71). 

60. A Narrative of the Errors, False Gods and other Superstitions 
and Diabolical Rites in which the Indians of the Province of Huarochiri 
[etc.] Lived in Ancient Times (Hakluyt Society Publ., 1873, Markham 
transl., p. 123). The date is 1608, and a manuscript copy is in the Lenox 
branch of the New York Public Library. The report is a fragment only. 
In addition to the fight between Pariacaca and Guallollo there is an allu- 
sion to earthquakes (p. 131) : "They relate that, a long time ago, the 
sun disappeared and the world was dark for a space of five days ; that the 
stones knocked against each other ; and that the mortars, which they call 
Mutca, and the pestles called Marop, rose against their masters, who were 
also attacked by their sheep, both those fastened in their houses and those 
in the fields. " On p. 1 33 a rising of the sea on the coast near Lima is 
mentioned. 

61. Raimondi, El Peru (1, p. 159) states that the hacienda of Paria- 
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caca is the place where he experienced the most severe cold in all his 
travels in Peru. Brizeno, Descripcion y Relation (p. 78) : " Y del lago 
que nace hacia la parte del Oriente, sale un rio que va al de Xauxa y al 
Maranon, de la mar del Norte ; y del lago que distila hacia la parte del 
Poniente, nace el rio de Lunaguana, que sale cerca de la villa de Caiiete, 
a la mar del Sur, de la dicha Cordillera. ' ' The map accompanying the 
report depicts the Pariacaca with its summit shaped like a saddle and 
with a lagoon on each side. 

62. See the preceding note. 

63. Humboldt, Vues des Cordilleres, etc., 1, p. 287. 

64. Generally called "Temple of Viracocha." 

65. The word is Quichua : quimsa ' three,' pata ' steps.' 

66. Squier {Peru, p. 402) calls the volcano "Haratche." We did 
not hear this name, as our stay was necessarily brief. Humboldt {Kos- 
mos, iv, p. 321) mentions the volcano as extinct, as situated near Cacha, 
in lat. 14 8', long. 73 40', and gives the elevation of 11,300 Parisian 
feet (13,034 English feet). His data are taken from Pentland in Mrs 
Sommerville's Physical Geography (vol. 1, p. 185). The altitude given 
by Pentland is certainly wrong, even the village of Sicuani being about 
13,000 feet above the Pacific. Squier {Peru, p. 402) gives the follow- 
ing description : " Beyond the town, on the right bank of the river, and 
rising nearly to the center of the valley, is the broad and rather low, 
irregular volcanic cone of Haratche. It has thrown its masses of lava on 
all sides, partly filling up the hollow between it and the mountains, on 
one hand, and sending off two high dykes to the river, on the other. ' ' 
We were at Cacha on August 7, 1894, and early the following day were 
obliged to leave Sicuani precipitately on account of an attack on the place 
by the revolutionary party. On this occasion the sub-prefect was killed 
and the animals we had ridden the day before were taken away by the 
raiders. 

67. I copy from my journal : " The slopes of the volcano are three- 
lobed, so that from the front, or west, the crater-form is not visible. 
From the south, between San Pedro and San Pablo, the shape of the sum- 
mit is very distinct, and resembles that of the Ornate, the concavity of 
the crater being well-marked and indented. 

68. See " The Cross of Carabuco," American Anthropologist, 1904, 
vol. vi, p. 599. 

69. Primera Parte de la Crbnica (cap. xcv, p. 440) : " Yendo yo 
el ano de 1 549 a los Charcas. ' ' 

70. Segunda Parte, cap. v, p. 6. 

71. Betanzos was already engaged in searching for folk-lore of the 
Cuzco Indians previous to 1542. In the latter year he was considered an 
expert in Quichua. See Discurso sobre la Descendencia y Gobierno de los 
Ingas, 1542 {Una Anligualla Peruana, published by Espada in 1892, p. 
5 ) : " Dieron este cargo a personas de mucha curiosidad por interpretacion 
de Pedro Escalante indio ladino en lengua castellana, el cual servia a 
Vaca de Castro de interprete, con asistencia de Juan de Betanzos y 
Francisco de Villacastin vecinos desta ciudad del Cuzco, personas que 
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sabian muy bien la lengua general deste reino." It is therefore not 
unlikely that Betanzos heard of the tradition previous to 1 540, or less 
than ten years after Pizarro landed in Peru. During that time it is not 
likely that contact with the whites could have made more than a very 
slight impression on Indian folk-lore. 

72. Suma y Narracion, cap. 11, p. 6. 

73. What we took for a pond is decribed by Betanzos as a brook. 
Squier {Peru, p. 402) states : "At the upper end of this space, which 
has been widened by terracing up against the lava fields, and piling back 
the rough fragments on each other, is a copious spring, sending out a 
considerable stream. It has been carefully walled in with cut stones, and 
surrounded with terraces, over the edges of which it falls, in musical 
cataracts, into a large artificial pond or reservoir covering several acres, 
in which grow aquatic plants, and in which water-birds find convenient 
refuge. ' ' Our time was too short to permit us to investigate these arti- 
ficial beauties, if they still exist. 

74. Herrera {Historia general, etc., 1729, vol. 11, d6c. v, p. 61) 
follows Cieza. Gregorio Garcia (Origen de los Indios, 1729, p. 33) 
copies Betanzos. 

75. Relacion de Antiguedades deste Reyno del Piru ( Tres Relaciones, 

P- 237)- 

76. Cachapucara means, in Quicha, 'the strong or well-guarded 
site (fortified place) of Cacha. ' This alludes to an ancient village higher 
up than the actual locality, which is in the valley and has little, if any, 
natural protection. 

77. The eruption must have been anterior to the fifteenth century, 
since Inca tradition, as well as the tales concerning Viracocha, mention 
it as having occurred in very ancient times. The large buildings, now in 
ruins, having been constructed probably at the end of the fourteenth 
century, it is likely that Cachapucara was a settlement distinct from the 
Cacha of to-day. 

78. Juan de Ulloa Mogollon, etc., Relacion de la Provincia de los 
Collaguas para la descripcion de las Yndias que Su Magestad manda hacer 
{Re I. geogr., vol. 11, p. 40). 

79. Raimondi, El Peru (1, p. 169) : " Cuya naturaleza volcanica 
pude reconocer mas tarde contemplandolos de cerca, ..." (p. 237) : 
" Desde Huayllura se divisa en la otra banda del rio el grande nevado de 
Solimana, el cual formaba en otra epoca con el Coropuna, el Sahuanqqueya, 
el Chachani y el Misti, una elevada cadena volcanica que ha sido cortada 
por los rios de Ocoiia, Mages y Chile." 

80. The altitude of Koropuna has been determined from an excellent 
base by Don Mariano Bustamante y Barreda and found to be more than 
23,000 feet. Compare my Observaciones sobre tnedidas hipsometricas en las 
Cordilleras de Bolivia (Estudios de Orogrqfia andina, by Manuel Vicente 
Ballivian, La Paz, 1900, p. 75 ). Raimondi, Peru, 1, pp. 169, 237. 

81. Segunda Parte de la Cronica del Peru, p. 112. 

82. Peru, 1, p. 169, 237. 

83. Cieza has 1549, which must be a misprint. 
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84. Relation del Obispado de Arequipa, December 15, 1649 (,Rel- 
geogr., 11, p. xviii). The occasional appearance of thin smoke above the 
crater of Misti has been mentioned to me, among others, by a most relia- 
ble authority, Prof. S. J. Bailey, in charge of the observatory at Arequipa. 
In the book entitled Arequipa, by Don Jorge Polar, 1891, mention is 
made (p. 47) of a work by Father Travada, El suelo de Arequipa conver- 
tido en cielo, in which reference is made to a manuscript of the Domini- 
can Fray Alvaro Melendez, narrating an expedition to Misti on May 1, 
1677; also (p. 50) an allusion to what must have been a slight eruption 
on March 28, 1677 : " En la obra del P. Travada que hemos citado en 
otro lugar, dice, al referirse al manuscrito del P. Melendez : que el 28 de 
Marzo de 1677 se noto en Arequipa una densa nube de humo que coronaba 
toda la cumbre del volcan, que fue reconocida por la expedicion que man- 
daron los Cabildos Eclesiastico y Real, la cual confirmo que era humo de 
azufre, y vio en el crater muchas aberturas de donde salia, divisando por 
dos de ellas, las mayores, unas como llamas de fuego. En otro lugar 
refiere, que ' Otra expedicion de los licenciados don Pedro Portugal y 
don Sebastian Hernani, curas de Andahuaylas y Cabana, que vieron lo 
mismo, conjuraron aquel seno. ' ' Polar mentions a strong emission of smoke 
in November, 1874, and adds that a photographic view of the smoking 
mountain was then taken. Otherwise, early data concerning Misti are 
very contradictory, and there is manifestly a confusion between that peak, 
the Ubinas, and the Ornate. 

85. Primera Parte de la Crbnica, (cap. lxxvi, p. 425): "Cerca 
de ella hay un volcan, que algunos temen no reviente y haga algun dafio. 
En algunos tiempos hace en esta ciudad grandes temblores de tierra. ' ' 

86. Historia del Colegio de la Compania de Jesus de Arequipa y reven- 
tazon del volcan de Ornate (MS. in the National Library at Lima, fol. 8). 

87. Ibid. "Es fama que este bolcan en tiempos pasados vomito fuego 
y tierra pomes y que vino a dar en agua. Aora no se saue que eche de 
si cosa." 

88. Ibid. (fol. 24): " Yavn se dijo que algunos hechizeros sacrificaron 
carneros al Volcan porque no los hundiesse y que hablaron con el de- 
monio que les dezia las tempestades que auia de auer y como el uolcan de 
Ornate se auia querido concertar con el de arequipa para destruir a los 
espafioles y como el de arequipa respondiese quel no podia venir en ello 
por ser Xpano y llamarse S. franc quel de Ornate solo se esforzaua por 
salir con este yntento." 

89. Historia del Colegio (MS., fol. 27) has a good description of 
Ornate in the year 1600, after the great eruption : " Rematase en lo alto 
con vnas puntas por la parte de afuera de suerte que haze vna como forma 
de corona y en medio del se leuanta otra punta menos alta que. las de las 
orillas que tendra de vulto como vna mediana yglesia y aqui tiene la boca. 
Llamanle los indies chiqui Ornate denominado de vn puertecillo pequeno 
que tiene a la rraiz, llamanle tanvien Guayna putina que quiere decir 
volcan moco o nueuo. Porque a poco que echa fuego. Otros lo llaman 
Choque putina ques lo mismo que Uolcan de mal aguero. ' ' 

90. Relacion de Antiguedades (p. 278). The "Potina" is almost 
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certainly the "Huayna Putina," hence it may be an allusion to a pre- 
columbian eruption of the "Ornate." The other one, "lower down 
than Guamanga," may be one of the extinct or slumbering volcanoes of 
the Solimana or Koropuna group. See note 70. 

91. Torres Rubio, Arte y Vocabulario de la Lengua Quichua (fol. 
155) has cacaca, ' huesos de muerto.' The word seems to be Aymara. 
Bertonio, Vocabulario (n, p. 304) has " Sacaca — Vna exalacion ignea 
propriamente, que aun de dia suele verse algunas vezes. Sacaca halt — 
Exalacion de fuego tambien, que de noche parece que corre de vna estrella 
a otra. ' ' The definition is rather indefinite, hence the allusion of Espada 
to comets is not to be altogether rejected. 

92. Relacion (p. 279): " Al fin el dicho Pachacutiyngayupangui 
haze la entrada y conquista de los Condesuyos con cien mill hombres, y 
entonces la uaca de Canacuay se arde fuego temerario, y no los consiente 
passar la gente. ' ' 

93. Memorias antiguas historiales y poliiicas del Peru (pp. 78, 79). 

94. See Note 45. 

95. At least not of volcanic origin. The mass of the Karka Jake or 
Huayna Potosi is of syenite. Silurian rocks form, so far as known, the 
crest or ridge of the Cordillera. 

96. The altitudes of these peaks are yet imperfectly determined, and 
all that has been ascertained is limited to approximations. That one or 
the other of them, like Sajama for instance, is taller than the highest peak 
of the eastern Andes is likely. 

97. The Isluga, Ollagua, Licancaur, and several more, are mentioned 
on maps of Chile as volcanoes, and some of them are at least intermit- 
tently active. 

98. Segunda Parte de la Cronica, p. 6. 

99. I have this definition from my friend Don Agustin Tovar, of 
Puno. 

ioo. This great commotion is so frequently mentioned that no refer- 
ence to authorities is required. 

101. Especially on the east side of Lake Titicaca. 

102. I have this on the authority of Mr John Minchin, a Scottish 
engineer of great reliability. 

103. Mr Frederick Frank, for many years a resident of Kamata, a 
village at the foot of Tuanani, assured me, by letter, that to his knowledge 
and that of the oldest inhabitants the mountain had never shown any trace 
of volcanic activity. We saw it from the heights about Charassani as a 
considerable elevation crowned by a serrated ridge. 

104. New Mexico and Arizona also have a number of ancient craters 
and lava-streams, but there is hardly any authentic recollection of vol- 
canic disturbances. 

105. Historia de Chile desde su Descubrimiento hasta el ano de 1575 
(Historiadores primitivos de Chile, vol. n, cap. 1, p. 1) : " Hai asimesmo 
por la Cordillera muchos volcanes por toda ella que echan fuego de si de 
ordinario, y mas en el inuierno que en el verano." 

106. Historica Relacion del Reyno de Chile, lib. 1, cap. vi, p. 15. 
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107. Historia geografica, natural y civil del Reino de Chile {Hist, 
primitivos de Chile, vol. xiv, p. 64). Peteroa, "este antiquo volcano" 

(p. 322). 

108. La Aravcana (ed. of 1735, P arte primera, canto xv, fol. 79) : 

" Y assi la firme tierra removida, 

Tiembla, i ai terremotos tan vsados, 

Derribaudo en los Pueblos, i Montaiias 

Hombres, Ganados, Casas, i Cabanas." 
(fol. 139.) "La Villarica, i el Volcan fogoso," 

(fol. 173. ) " Pas6 de Villarica el fertil Lllano, 

Que tiene al Sur el gran Volcan vecino, 

Fragua (segun afirman) de Vulcano, 

Que regoldando fuego esta contino." 

109. Descripcion de las Provincias de Santiago i Concepcion (JTist. 
primitivos de Chile, vol. xi, p. 310). 

no. Historia geogrdfica, natural y civil de Chile, lib. vi, p. 322. 

III. So, for instance, P. Miguel de Olivarez, S. J., Historia militar, 
civil y sagrada de Chile (eighteenth century, p. 53 ; in vol. iv of His- 
toriadores primitivos). Juan Ignazio Molina, S. J., Saggio su la Storia 
Civile dell Chile (1782, fol. 87). The latter has "Thegtheg" instead 
of'Tenten." 

American Museum of Natural History, 
New York City. 
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